Introduction
Although there has been evidence for years for crosstalk between the immune and nervous systems following injury, the dogma in the field of neuroimmunology has been that the healthy CNS is 'immune-privileged' because of a lack of classical immune molecules in the CNS [1, 2] . Recently, however, a paradigm shift in the field of neuroimmunology has occurred due to the discovery that immune molecules, such as cytokines, complement, and major histocompatibility complex (MHC) proteins, are expressed in the developing and adult brain where they play important roles in development and plasticity [3] [4] [5] [6] .
By contrast to the extensive literature on the role for MHCI molecules in the immune system, the function of MHCI molecules in the CNS is much less well understood. Nevertheless, the past few years have witnessed significant progress on this topic. This review focuses on MHCI molecules in CNS development and plasticity. Roles for other immune molecules in the CNS, as well as for mediating injury in the peripheral nervous system, have been recently reviewed [3, 4, 7, 8] .
MHCI and MHCI receptors in the immune system
One of the defining features of MHC molecules is their complexity (Figure 1 ). They are both polygenic (containing multiple genes) and polymorphic (containing multiple variants of each gene) [9] . MHC genes are the most polymorphic genes known [10] [11] [12] . Classical MHCI a-chains are encoded by three genes in humans, denoted HLA-A, -B, and -C [11]. In mice, these genes are H2-K, -D and -L [11] . In addition, multiple genomic insertions and deletions have created many non-classical (class Ib) MHCI genes [9] , many of which are not well characterized [13] . The specific genes and variants that an individual expresses comprise its MHC haplotype.
In the immune system, MHCI proteins mediate both the adaptive and the innate immune responses [13] . Classical MHCI proteins consist of a transmembrane a-chain and an obligate, extracellular light chain called b2-microglobulin (b2m) [13] . The a-chain contains a polymorphic groove that binds to proteolytically digested peptides from intracellular proteins for presentation on the surface [13] of all nucleated cells. Usually these are self-peptides, but MHCI will present non-self peptides if a cell is infected with a virus, for example. Non-self peptides are recognized by T cell receptor (TCR) complexes on cytotoxic T cells, leading to the initiation of an immune response. Immune signaling molecules called cytokines are released early in the immune response and initiate a cascade of events including increased MHCI expression and eventual lysis of cells displaying foreign peptides [14] . In addition to TCRs, MHCI molecules also bind to receptors on natural killer Review Glossary Activity-dependent retinogeniculate refinement: the mammalian visual system is a classic experimental model for the activity-dependent refinement of connections in the CNS. Retinal ganglion cell (RGC) axons from each eye overlap in the LGN early in development, but are later refined in an activitydependent manner into eye-specific regions [105] . The mechanisms of activitydependent refinement are not restricted to the visual system. Regions throughout the CNS use similar mechanisms to prune their circuits. Homeostatic plasticity/synaptic scaling: refers to the ability of neurons to adjust to chronic changes in extrinsic network activity so that their overall excitability remains stable over time [104] . Chronic application of TTX to neurons increases basal activity following drug removal, whereas incubation with picrotoxin results in a compensatory decrease in basal synaptic transmission [104] . Ocular dominance (OD) plasticity: In adult mice, most of the primary visual cortex receives input from the contralateral eye; this area is called the monocular zone. A smaller region receives input from both eyes and is called the binocular zone (BZ). Early in development, inputs from both eyes innervate a wide area of visual cortex and these inputs are refined in an activity-dependent manner into the adult BZ. Monocular enucleation (ME) (removal of one eye), or monocular deprivation (MD) (eyelid suture), shifts activity to that coming only from the available/open eye. If this occurs during a specific time early in development termed a 'critical period', OD will expand inputs that favor the remaining eye, forming much wider binocular zones. This process is called OD plasticity (Figure 2c) [106].
